Week Ahead Forecast December 20, 2021

Hi Folks,

Let’s start with our background conditions. Over the past week, much of the state has seen significant
precipitation as shown in Figure 1 which is a map of observed precipitation provided by the National
Weather Service California Nevada River Forecast Center (CNRFC). Note the scale goes up to 13 inches,
but highest observed amounts are around 8 to 9 inches in the Sierra Nevada around and in Yosemite
National Park.
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Figure 1. CNRFC map of past seven days’ observed precipitation.



December is the first month we typically see the beginning of the seasonal snowpack development and
this year, conditions started slow but have caught up to near average. The California Cooperative Snow
Surveys has a network of automated snow sensors which are reporting 98% of average for this time of
year. Daily summary reports can be found at:
https://cdec.water.ca.gov/reportapp/javareports?name=DLYSWEQ.

Looking ahead, the CNRFC forecast of precipitation over the next six days is shown in Figure 2. As can be
seen from the map, many parts of the Sierra Nevada and North Coast will equal or exceed the amount of
precipitation received over the past week. This is significant as the system is wet from previous storms.
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Figure 2. CNRFC map of forecast precipitation over the next six days.



Let’s take a look at how the storms will come in over the next six days. Figure 3 through 8 show the
CNRFC maps of daily precipitation forecasts starting with today 12/20/21 and going through Saturday
12/25/21. The North Coast is the focus of the beginning of the storm entering California with showers
today and then more significant rainfall spreading across Northern California tomorrow with counties
north of the Golden Gate seeing up to 2 inches. On Wednesday, the precipitation extends to near
statewide with the Sierra Nevada seeing up to 3 inches. On Thursday the storm focus shifts a bit south
with Southern California and the Sierra Nevada seeing the most precipitation with the highest amounts
again nearing 3 inches. For Friday the next storm system moves in with the Sierra Nevada and North
Coast seeing around 2 inches of precipitation. For Saturday, the storm continues with the heaviest
precipitation in the Sierra Nevada.
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Figure 3. CNRFC map of forecast precipitation for 12/20/21.



CNRFC Area Precipitation Forecast
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Figure 4. CNRFC map of forecast precipitation for 12/21/21.



CNRFC Area Precipitation Forecast
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Figure 5. CNRFC map of forecast precipitation for 12/22/21.



CNRFC Area Precipitation Forecast
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Figure 6. CNRFC map of forecast precipitation for 12/23/21.



CNRFC Area Precipitation Forecast
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Figure 7. CNRFC map of forecast precipitation for 12/24/21.



CNRFC Area Precipitation Forecast
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Figure 8. CNRFC map of forecast precipitation for 12/25/21.



With all of the precipitation coming in, freezing elevation (the elevation where rain turns to snow)
becomes really important. The CNRFC produces rough maps of freezing elevation at:
https://www.cnrfc.noaa.gov/fzlvIForecast.php?cwa=RSA&img=10. An example of a map for Wednesday
at 10am is shown in Figure 9. Freezing elevations range from 5000 feet in the north part of the State to
over 12,000 feet around San Diego. This would indicate that rain will be falling across most of 1-80
except at the top of Donner Pass at 10am on Wednesday. For a watershed perspective of freezing
elevation, the Scripps’ Center for Western Weather and Water Extremes (CW3E) has an interactive map
showing the freezing elevation evolution at the watershed scale at:

https://cw3e.ucsd.edu/DSMaps/DS freezing.html. The data is based on their high-resolution forecast
modeling which is available with support from the Atmospheric Rivers Research Program. An example is
shown in Figure 10 for the Upper Yuba. The colors of the bars show how much of the precipitation is
rain, mixed, or snow with the lines above depicting the forecast freezing elevation and the ensemble
range. A plot of watershed area and elevation is also shown.

CNRFC Area Forecast Freezing Levels

apLogons
- CNRFC Area Forecast Fraszing Lavsls [ -Day 33t 10 AM PST v m
=<« Day3at4 AMPST Day 3 at4 PM PST ===

Forecast Freezing Level (Feet)
valid: Wed Dec 22, 2021 at 10 AM PST

I 1 o
.3 National Weather Service .
{@W: CNRFC - Sacr to, CA rollow us:  [E39 0]

v WS Created: 12/20/2021 07:22 AM PST www.cnric.noaa.gov

Figure 9. CNRFC map of freezing elevation forecast for Wednesday 12/22/21 at 10am.
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You selected the Upper Yuba watershed.

Image Description: The HUC8 watershed plots show time series of GEFS freezing levels (left axis) and fraction of basin terrain below the freezing level
(right axis), for each GEFS member (gray lines) and the GEFS mean (black dashed line). Ensemble members are color-coded at each time to show whether
they are warmer (red, higher freezing level) or cooler (blue, lower freezing level). Lines at the top and bottom of the plot indicate that the freezing
level is above or below the watershed terrain, respectively. Bars show NOAA WPC 6-hourly precipitation totals for the watershed in mm, and bar shading
indicates what fraction of the watershed precipitation falls as rain (at terrain elevations below GEFS freezing level ensemblie), rain or snow (at

as ‘/egas elevations within the ensemble), and snow (at elevations above the ensemble). The right-hand plot shows the distribution of terrain versus elevation for
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Figure 10. Experimental freezing elevation forecast at the watershed scale from CW3E.

When we pair the graphic in Figure 10 with the watershed water volume forecast from CW3E (shown in
Figure 11) we can see that this is a good winter storm with a mix of warm conditions early generating
some runoff and then snow later in the week adding to the seasonal snowpack. If you hover over the
watershed, the range of precipitation volume shows up. For the Upper Yuba this is 274 thousand acre
feet to 475 thousand acre feet.
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Figure 11. Watershed precipitation forecast from CW3E.

Finally, let’s look at the home page of the CNRFC (Figure 12) where we see that 2 points are currently
forecast to reach monitor stage — the Cosumnes River at Michigan Bar and the Sacramento River at
Tisdale Weir. For Tisdale Weir this is notice that it will begin flowing which puts water into the Sutter
Bypass. The Tisdale Weir is a passive weir meaning when water gets high enough in the Sacramento
River, it automatically flows over the weir into the bypass. This is expected to happen Friday 12/24/21.
For Michigan Bar, monitor stage is at 7 feet and the forecast has the river exceeding 7 feet on Thursday
near noon and peaking at 7.2 feet at 11pm on Thursday. Stay tuned as the forecast evolves this week to
see if additional precipitation outside the forecast window may cause additional monitor stages to show
up. Please let me know if you have any questions.

11



Atk

At Least One River Guidance (Flood Forecast) Point Is Currently or Forecast to Exceed Monitor Stage

ALk

[ Texz Frzduczt Desssipsicon Iz

Recantly-lzsusd CNRFC Text Producta:

Czte/Time I3zzued o Wen

O

Home Page Version: Interactive Map | Legacy

Download PHEG ) Stow Data Tabie § Fnlarge Map [Map Search

| &

Deterministic Forecasts
Shaw anly criical stages (fest pts anly) [
Data updated: Mon Dec 20 2021 09016 AM PST

Forecast Ponts O other Points

Ensemble Forecasts
Data updated: Mon Dec 20 2021 0217 AM PST

Geographic | CNRFC Boundary | [ States [Counties |[JLakes |[CJRivers | CJWFOs
Overlays ) Drainage Basins | CJ Nationzl Parks | ) Bumn Areas 2021 w2020 == 2019 == 2012 ==
v S Markers: 100
=l V ;!‘gm‘s ‘ ( {
m m.mdt.non.g"wl'» { oy’a‘f" )
{
\ !
o o |
D o /
/
7

° # ) 4
ﬁanon city jfevagia \‘ J
J ( A

k'\
P\ 2
Ruitornia } AN
Fresno, \' 'y -
T R B
—_— ) | l Lz Vezss
[+] v WA ] \ c' 1
[+] \\. )
A
° : o 1
(o] r . o \
‘ Los Angeles s
2 {
8 vj
“an Diegg Moy
\r'-'!;'uulu’) — 1
Change Map Background ﬂ
No Monitor or Above

Above Above
O ioge 0= O
Avaiable Stage Stage

Tha number Inaide each circle above reprazants tha number of gages with forecast conditions Inside that category.

Normmal
Condtions mm

IEZIN K0 File Downloads
| River Forecast Data for Fest and Cther Pts w2 |

Download KML | Download XML

Download Overlay Files
|CNRFC Boundary

Download KML

v

[ Ensemble Points

Peak Exceedance Probabilities*
Data updated: Mon Dec 20 2021 0252 AM PST

10% 25% 50% 75% 90%
5 Day Peak O O 0O O O
10-Daxy Peak O 0 0O O O

nce probablites am only availabie for sekected

Observed Data
Data updated: Mon Dec 20 2021 09016 AM PST
Now only critical stages (appies to fost pts anly G

Latest 1Hr 2Hr: 3Hre

Hour Ago Ago Ago
Forecast Points [ O 0O O
Other Points O O 0O O
Reservoirs O O 0O O

Deterministic Forecast + Observed Data
Fcet data updated: Mo Dec 20 2021 09016 AM BST
Oba data updated: Mon Dec 20 2021 0916 AMFST
Forecast Points snow oriy crtical stages [
Lirk to O observed ® forecast
Latest Hour 1 HrAgo 2HrsAgo
O O O

3 Hrs Ago
0O

Significant River Flood Outlook

Data updated: Sun Dec 19 2021 11:00 AM PST

Valld: 12/192021 - 1212472021

[ Latest Flood Outiock Product (updated daily)
National Significartt River Flood Outioak

» Water Resources

» Snow Data

» Observed Precipitation (QPE) |

» Forecast Precipitation (QPF)

» Observed Temperatures

» Forecast Temperatures

» Freezing Levels

» Flash Flood Guidance/Debris Flow

» Water Temperatures

Figure 12. Home page map from the CNRFC showing 2 monitor stages currently foreast.
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